Reversal of cisplatin resistance in human ovarian cancer cell lines by a c-jun antisense oligodeoxynucleotide (ISIS 10582): evidence for the role of transcription factor overexpression in determining resistant phenotype.
Human ovarian cancer cell lines derived from A2780 by stepwise exposure to increasing cisplatin concentrations show progressive resistance to cisplatin. Previous studies have shown increased cellular glutathione and elevated steady-state expression of gamma-glutamylcysteine synthetase (gamma-GCS) and of the transcription factor c-Jun, all in proportion to the level of resistance in the resistant cells. We hypothesized that c-Jun was an important locus of control of the detoxicating enzymes mediating resistance, and that resistance reversal would be achieved by specific inhibition of this mechanism. A2780 (sensitive) and C30 (resistant) cells were treated with a 20-mer c-jun phosphorothioate antisense oligodeoxynucleotide (ISIS 10582, 1 microM), and a decrease in steady-state c-jun mRNA was demonstrated in the resistant cells. The expression of gamma-GCS mRNA was down-regulated and the cellular level of glutathione was decreased in C30 cells. No change in gamma-GCS expression occurred in A2780 cells. Using the microtetrazolium (MTT) cytotoxicity assay, we determined that the c-jun antisense decreased the IC50 value for cisplatin in C30 cells from 18.2 to 3.7 microM, and had a substantially smaller effect in A2780 cells. To determine if c-jun overexpression alone could confer resistance to the sensitive cell line, we transiently transfected A2780 cells with a c-jun expression vector. The transfected cells exhibited a 10.7-fold elevation of glutathione (GSH) content, a 9.2-fold increase in c-Jun protein content, and a 2-fold increase in the IC50 for cisplatin. These data suggest that altered regulation of transcription factor expression contributes to the acquired resistance phenotype in these ovarian cancer cells, and provide a novel potential target for therapeutic intervention.